The level of test anxiety in mathematics subjects among early undergraduate students at The University of Nottingham Malaysia Campus is studied in this paper. The sample consists of 206 students taking several mathematics modules who completed the questionnaires on test anxiety just before they entered the venue for midterm exams. The sample data include the differences in the context of academic levels, gender groups and nationality backgrounds. The level of test anxiety in mathematics is measured using seven Likert questionnaire statements adapted from the Test Anxiety Inventory describing one's emotional feeling before the exam start. In general, the result shows that the students who had a lower score expectation were more anxious than those who had a higher score expectation, but that they obtained a better score than the expected score. In the context of academic levels, gender groups and nationality backgrounds, there were no significant correlations between the level of test anxiety and the students' academic performance. The effect size of the correlation values ranged from extremely small to moderate.
Introduction
In many academic courses, tests and examinations are usually used as primary tools to measure students' comprehension of the course material. As such, the validity and rigour of the examination process has received significant research attention. However, less attention has been paid to the exploration of the problems of the students who take the examinations (Anderson and Sauser, 1995) . Since helping students to overcome test anxiety is one strategy to become a successful teacher (Glasgow and Hicks, 2003) , test anxiety, particularly in connection to academic performance (AP) in mathematics, appears to be an issue worthy of research attention.
Test anxiety is a symptom or an emotion associated with stressful situations (Sarason, 1984; Sarason and Sarason, 1990) , a feeling of apprehension and discomfort accompanied by cognitive difficulties during a test (Robinson, 2009) . It is also defined as the set of phenomenological, physiological and behaviourial responses that accompany concern about possible negative consequences or failure in an exam or a similar evaluative evaluation (Zeidner, 1998) . It involves a combination of physiological overarousal, worry and dread about test performance and often interferes with normal learning and lowers test performance (Mandler and Sarason, 1952 ).
Mathematics and test anxiety
There is an exhaustive list of literature on test anxiety and mathematics anxiety and their relationship with AP. In this subsection, a literature overview pertaining to the difficulty that many students face in learning mathematics which in turn may give rise to test anxiety is presented. An excellent discussion on test anxiety and mathematics anxiety, including the reasons for the problems being so widespread, has been presented by Hilton (1980a; 1980b) . A brief review of the history and assessment of mathematics anxiety, its relationship with personal and educational consequences and its important impact on the measures of performance has been presented by Ashcraft and Moore (2009) . The authors conclude that mathematics anxiety causes a decline in AP when mathematics is performed under timed, high-stakes conditions, both in laboratory tests and in educational settings. This means that mathematics achievement and proficiency scores for math-anxious individuals are underestimates of true ability.
The Mathematics Anxiety Rating Scale (MARS) has been used to predict anxiety experiences and AP of Psychology and Mathematics students (Morris, Kellaway and Smit, 1978) . It has been found that the MARS scores for Psychology students are higher than those for the Mathematics students. These scores are useful predictors of both worry and emotionality and they are inversely related to the performance for the Psychology students. A strong inverse relationship has also been found between worry and performance for both groups and between emotionality and performance for the Psychology students.
The relationship of mathematics anxiety to situationally assessed test anxiety, mathematics performance, physiological arousal, and mathematics avoidance behaviour in undergraduate students has been investigated by Dew, Galassi and Galassi (1984) . Their results indicate that mathematics anxiety measures are more highly rated to each other than to test anxiety. The functional similarities and differences in the cognitive processes involved in mathematics anxiety and test anxiety has been explored by Hunsley (1987) . The results indicate that both mathematics anxiety and test anxiety account for unique variance in pre-examination appraisals, negative internal dialogue, post-examination appraisals, pre-examination and post-examination anxiety levels and several types of performance attributions. Only test anxiety, however, accounted for variance in subjects' actual examination performances. The implications of a cognitive theory for mathematics anxiety have also been addressed in that paper.
The relationship among test anxiety, mathematics anxiety and teacher feedback among university students has been discussed by Green (1990) . The author discovered that test anxiety has a greater effect on the mathematics achievement of remedial mathematics students than either mathematics anxiety or teacher comments. In addition, teacher feedback in the form of free comments and specified comments is more facilitative of test performance than no comments at all.
It is generally understood that that students' different levels of test anxiety are related to different subject areas. A variety of techniques should be used in helping students to overcome their test anxiety. One study compared 196 first-year college students' self-report of test anxiety in mathematics, physical sciences, English and social studies (Everson et al., 1993) . The results indicate that subjects in the rank order of causing the most test anxiety to least test anxiety are physical sciences, mathematics, English and social studies.
Some notes on mathematics anxiety and test anxiety among diverse populations of students based on the author's experience, including cause, effect, pros and cons, can be found in Marikyan (2009) . Another study from Nigeria shows that many students have fear of mathematics and mathematics tests. The findings also reveal that the majority of the students do not know how to study for mathematics tests (Olatunde, 2009 ).
Test anxiety and AP
This subsection discusses a literature overview on the relationship between test anxiety and AP. The relationship of cognitive (worry) and emotional (emotionality) components of test anxiety with physiological arousal and AP among both high school and college students has been studied by Morris and Liebert (1970) . The authors discovered two important aspects: worry is more highly negatively related to examination grades than is emotionality or pulse rate and worry is more highly negatively related to expectancy than is emotionality.
Study behaviors and their relationships with test anxiety and AP have been discussed by Allen, Lerner and Hinrichsen (1972) . The relationship of test anxiety and AP when controlled for intelligence has been studied by Boor (1972) . The effects of the knowledge of ability test results on AP and test anxiety have been explained by McMahon (1973) . The author hypothesized that the students with detailed knowledge would obtain higher grade point averages (GPAs) and have a lower level of test anxiety with no significant differences in GPAs among the groups.
The relationship of test anxiety with AP in college students, the differences in study-related behaviours between high and low test-anxious students and the differential effectiveness of study-related behaviours for both groups have been investigated by Culler and Holahan (1980) . The results demonstrate a significant reduction in GPAs associated with test anxiety and high test-anxious students have also been found to have poorer study skills. For high test-anxious students, the quality of study habits and amount of study time were positively related to AP, whereas missing classes and delaying examinations were inversely related to AP.
A cross-cultural study of the relationship among AP, test anxiety, intelligence and sex has been conducted by Van der Ploeg and Hulshof (1984) . The authors observed that boys and girls with lower intelligence achieved less and were less influenced by the impairing effects of test anxiety. The impact of test anxiety on test performance and the cognitive appraisals of test-anxious undergraduate students who enrolled in a Statistics course have been explored by Hunsley (1985) . The results indicate that test anxiety is related to poor test performance both early and late in the term. When state anxiety levels were controlled for, the test anxiety-test performance relation was apparent only during the later stages of the course. The pattern of students' anxiety and appraisals suggests that test-anxious students experience most doubt and concern early in the term.
Another study shows that test anxiety causes poor AP and it relates inversely to students' self-esteem and directly to their fears of negative evaluation, defensiveness and other forms of anxiety (Hembree, 1988) . The relationship between test anxiety and AP in the context of the time of testing, that is, pre-test versus post-test, has been studied by Zeidner (1991) . The author verified the hypothesis that anxiety will be more strongly related to test performance at post-test than at pre-test. Whereas under pre-test anxiety measurement conditions, only a negligible relationship was observed between performance and test anxiety, under post-test measurement conditions, the latter two variables were observed to be moderately correlated.
Cognition, study habits, test anxiety and AP have been studied by Kleijn, van der Ploeg and Topman (1994) . Another relationship between cognitive test anxiety and AP has been discussed by Cassady and Johnson (2002) . The authors found that a higher level of cognitive test anxiety was associated with significantly lower test scores. Their results support the conclusion that cognitive test anxiety exerts a significant, stable and negative impact on AP measures. The relationships between test anxiety experienced by students at the time of the final examination and students' performance expectations (PEs), actual performances and level of preparation for the final examination have been examined by Burns (2004) . The results support the relationship hypothesized between test anxiety and PEs at the time of the final examination and that the level of anxiety is greatly affected by the students' expectation. Furthermore, a study of the relationship between test anxiety and AP in undergraduate and graduate students has been carried out by Chapel et al. (2005) . The authors found a significant but small inverse relationship between test anxiety and GPAs in both groups. The current issues in test anxiety theory, assessment, research and intervention, including the relationship between test anxiety and AP, have been discussed by Zeidner (2007) .
A systematic inquiry upon the levels of test anxiety through behavioral and physiological procedures before and after a mathematics test has been done by Macías-Martínez and Hernández-Pozo (2008) . It was found that academic general scores were inverse to the behavioural anxiety level, but the best mathematics scores were associated with the middle levels of behavioural anxiety. A study of the level of cognitive test anxiety of selected undergraduate students in Nigeria has been conducted by Faleye (2010) . The author discovered that although the level of cognitive test anxiety negatively affects the performance level, the sex differences do not lead to the corresponding differences in both test anxiety and AP.
An investigation of possible effects on skills training of emotions confronting on a decrement of stress and test anxiety and on an improvement of AP of female high school students has been done by Zohreh (2010) . The relationships among achievement goal orientation, test anxiety, self-efficacy, metacognition and AP have been investigated in a recent Master's degree dissertation (Lindsay, 2010) . Another finding shows that students who normally experience a high level of test anxiety in the classroom have reduced test anxiety when taking online examinations, while the reverse is true for those who have a low level of anxiety in the classroom. Furthermore, the relationship between test anxiety and examination performance is weaker in an online setting than in the classroom (Stowell and Bennet, 2010) . The authors recommend that instructors evaluate the potential impact of these findings when considering offering examinations online. Implementation intentions and test anxiety in connection to shielding AP from distraction have been discussed by Parks-Stamm, Gollwitzer and Oettingen (2010) . The results show that as test anxiety increases, the effectiveness of temptation-inhibiting implementation intentions increases too.
A relationship between a cognitive test anxiety component of 'worry' and self-doubt is discussed by Schwarzer (1996) . A review on findings from several studies on cross-cultural differences in academic achievement, anxiety and self-doubt, with a focus on comparisons between Confucian Asian and European regions, has been presented by Stankov (2010) . The author reasons that the relatively unforgiving attitude among Confucian Asian students, coupled with the belief that effort rather than ability is the primary source of success, may be able to explain both high achievement and high anxiety of the group. In addition to that, the correlation among test anxiety, perfectionism, goal orientation and AP has been discussed recently by Eum and Rice (2011) , who found that cognitive test anxiety is inversely associated with both performance indicators and positively associated with maladaptive perfectionism and avoidance goal orientations. Their results suggested that students who are highly test anxious are likely to be women who endorse avoidance goal orientations and are maladaptively perfectionists.
Minimisation of test anxiety
This subsection presents a literature overview on some possible technique to reduce the level of test anxiety. For instance, a student who experienced test anxiety was successfully treated by cue-controlled relaxation methods (Russel and Sipich, 1973) . The procedure involved training in deep-muscle relaxation and pairing of breath exhalations while relaxed with a self-produced cue word of calm. A literature review in behavioural approaches to the treatment of test anxiety has also been presented by Spielberger, Anton and Bedell (1976) . The authors concluded that the successful reduction of anxiety is related to improving deficient study habits that interfere with adequate test preparation. Another research shows that contrary to prior perceptions, improved test performance and GPAs consistently accompany test anxiety reduction (Hembree, 1988) . The same author also discussed a variety of treatments which are effective in reducing mathematics anxiety (Hembree, 1990) , including classroom interventions and outof-class psychological treatments.
It has been shown that guidance-oriented periodic testing has a positive effect on the performance of the students majoring in Engineering in Nigeria. However, none of the treatments has an effect on the mathematics-test anxiety of the students (Adedayo, 1996) . An interesting technique to reduce anxiety and improve AP has been studied by Beauchemin, Hutchins and Patterson (2008) . The authors suggested the application of a mindful meditation and relaxation training. Mathematics anxiety can be treated either with direct or indirect interventions such as relaxation therapy, teaching style and cooperative learning (Hellum-Alexander, 2010) . Some tips on conquering mathematics anxiety can be found in Arem (2010) .
In the following section, a number of proposed hypotheses related to the study and some of the related references are considered.
Hypotheses
The aim of this study is to investigate the relationships between students' reported levels of anxiety at the time of a test, within 20-30 minutes of starting their mathematics midterm examinations, and their AP. The following hypotheses are proposed.
At the time of test, the students have already been exposed to other type of assessments, for example, assignments and quizzes. Those who have performed well on the previous assessments are expected to be less apprehensive about the test. These students are believed to possess greater confidence and thus be less anxious about the test. Similarly, the students who performed poorly will relate such failures to personal failure. Those students have a lower expectation and exhibit a higher level of test anxiety (Burns, 2004; Cassady and Johnson, 2002) . This leads to the first hypothesis.
Hypothesis 1 There is a significantly negative correlation between the students' expectation of AP in the mathematics test and the level of test anxiety in mathematics during the test period.
Past research suggests that anxiety can impair AP among the students. In other words, it can be expected that individuals experiencing a higher level of test anxiety at the time of test will perform more poorly than the students who experience a lower degree of anxiety. Test anxiety in general is expected to have a negative effect on AP (Smith, 1964; McMahon, 1973; Culler and Holahan, 1980; Hunsley, 1985; Yee, 1987; Hembree, 1988; Horn and Dollinger, 1989; Cassady and Johnson, 2002; Burns, 2004; Chapel et al., 2005) . This leads to the second hypothesis.
Hypothesis 2 There is a significantly negative correlation between the students' level of test anxiety in mathematics during the test period and their AP in mathematics.
As the third side of the correlation triangle, it would be interesting to test another hypothesis that connects the students' expectations and their obtained actual scores. It is reasonable to assume that the students with a high expectation would also obtain a high score in their test. In particular, the relationship between students' expectations and their actual performances has been investigated by Burns (2004) . Another study shows that students' expectations and their AP did not correlate significantly (Alexitch, Blankstein and Flett, 1988) . This leads us to the third hypothesis.
Hypothesis 3
There is a significantly positive correlation between the students' expectation on AP in the mathematics test and the their actual AP in mathematics.
Higher level students may have experienced or developed techniques to deal with test anxiety that freshmen may not have acquired. They may be more ready to self-identify and seek assistance (Ross and Driscoll, 2006) . A study conducted in the USA showed that the levels of test anxiety were higher among high school students than among college students (Sud, 1991) . This leads to the fourth hypothesis.
Hypothesis 4 There is a significant difference in AP between the students enrolled in the pre-undergraduate (Foundation) programme and the ones enrolled in the Undergraduate programme when dealing with test anxiety in mathematics.
It has been found that female students experience higher levels of test anxiety than males irrespective of cultural background (Van der Ploeg and Hulshof, 1984; Sharma and Sud, 1990; Kleijn, van der Ploeg and Topman, 1994; Karimi and Venkatesan, 2009 ). However, in this study, an examination goes further whether there is a significant difference in AP between the gender groups when dealing with test anxiety. This leads to the fifth hypothesis.
Hypothesis 5 There is a significant difference in AP between male and female students when dealing with test anxiety in mathematics.
It is generally presumed that overseas students have a higher level of test anxiety than the local ones. It is also quite common that when people are exposed to different environments, particularly where habit and culture are different from the ones at home, they might get more anxious when under pressure. For instance, it has been discovered that compared with Australian students, other students mainly from Asian regions of Singapore, Malaysia and Hong Kong have significantly greater difficulties in adjusting to academic requirements (Burns, 1991) . Furthermore, the author also reported significantly higher level of anxiety among these Asian students. There are also several other comparisons in terms of anxiety and AP across cultural differences, for instance, between native English-speaking children and bilingual Latino or Spanish dominant children (Willig et al., 1983) , the anxiety of mathematics learning between Tanzanian and Malaysian students (Mohamed and Tarmizi, 2010) and the level of anxiety and AP among Confucian Asian and European students (Stankov, 2010) . This leads to the final hypothesis.
Hypothesis 6 There is a significant difference in AP between local Malaysian and international students when dealing with test anxiety in mathematics.
The research methodology, which includes the composition of participants, instrument design and measurement, procedure and statistical analysis, is explained in the following section.
Method

Participant
The participants of this research were the students enrolled at the Faculty of Engineering at the UNMC who took a number of mathematics modules as part of their curriculum. Out of an estimated number of around 250 distributed questionnaires, a sample of 206 valid questionnaires was returned. All these students can be classified according to the academic levels, gender groups and nationality backgrounds, that is, local Malaysians or international students. Although the students from overseas belong to a variety of nationality backgrounds, all of them are simply classified as international students. Based upon the sample data of academic levels, 156 students are enrolled in the Foundation programme (75.73%) and 50 students are enrolled in the Undergraduate programme (24.27%). Based upon the sample data on gender groups, 151 are male students (73.30%) and 55 are female students (26.70%). Based upon the sample data on nationality backgrounds, there are 148 local Malaysian students (71.84%) and 58 international students from overseas (28.16%). Table 1 presents the composition of polled students according to their backgrounds. 
Instrument design and Measurement
A two-page questionnaire was distributed to as many students as possible at several occasions before they entered the venues for the midterm examination in mathematics. It is estimated that the total number of students who have been given forms is around 250. Page 1 of the questionnaire consisted of a brief description of the questionnaire, including its main objective, a request to fill it in and the instruction as how to do so. Page 2 of the questionnaire consisted of two parts. Part A collected the background information of the students. This included student identity number, programme enrolled, gender, nationality and the expected score (out of 100) for that particular test. The purpose of collecting the student identity number was to determine the actual test scores for each student after all the examination scripts had been marked. Regarding nationality, the options were either local (Malaysian) or international students. For the latter case, the students were also asked to specify their nationality. Part B of the questionnaire focused on the measurement of the students' level of test anxiety in mathematics. This part consists of seven Likert questionnaire statements, or simply, Likert items used to measure their level of test anxiety. 2 These Likert statements are based on the existing measurement that has been conducted in other studies, for instance in that of Hong (1999) . Similar to her research, the implemented questionnaire was derived from a modified version of the Test Anxiety Inventory (TAI) (Spielberger, 1980 ). This TAI is one of the most widely used instruments for measuring test anxiety for both high school and university students (Chapel et al., 2005) . It is a self-report instrument that consists of 20 statements to measure students' emotional state and worry around the time of their tests, for which the respondents are asked to report how often they experience symptoms before, during and after taking the tests. Cronbach's α for this instrument is 0.92. 3 The main reason for adopting the seven items from TAI is brevity so that the students could fill in the questionnaires within a short period of time. The questionnaire employed in this research, however, was designed to address the state of anxiety at one occasion only, that is, immediately before the examination.
When filling in Part B, the students were asked to choose only one option that suited their condition at that moment the best. For each of the corresponding statement, the options were given by four-point Likert items ranging from 1 until 4, where each number denotes strongly disagree, disagree, agree and strongly agree, respectively. Since there is no neutral option, a 'forced choice' method is thus implemented where the students are forced to choose either favouring the statement or otherwise. It has been shown that the overall difference between a four-point and a five-point Likert scale is negligible (Amstrong, 1987) . A reliability of this measurement has been checked and the result shows an acceptable value of Cronbach's α of 0.84. The sample questionnaire is given in the appendix of this article.
Procedure
It is a custom at the UNMC that the students are not allowed to enter the examination venue prior to an instruction from the invigilators. Generally, many students would congregate in the corridor near the examination venues while they are checking their notes or doing some preparation for the examination. Between 10 and 20 minutes before the start of the examination, there was an opportunity to distribute the questionnaires. During this period, the students were approached and were asked to fill in the forms voluntarily. Around 5-10 minutes before the start of the examination, after the students were allowed to enter the venue of the examination, there was no further request to fill in the questionnaires.
Since many of them were already under pressure, it was emphasized that filling the questionnaire will only take around one to two minutes. Although many were willing to volunteer, some of them refused to do so and they were not forced to fill in the questionnaire. For those who were not willing to volunteer, it has been concluded that most likely the students did not prefer to be bothered and simply wanted to use the remaining time to concentrate on their final preparation for the test. Another possible reason for this might be that the questionnaire sheet does not contain a consent form.
Statistical analysis
Several simple statistical analyses were carried out in this research: descriptive Pearson correlation and t-test. Data analysis was performed using Microsoft Excel and SPSS 16.0 software. The histogram and scatter plot figures were generated using Matlab R2010b.
Foundation and Undergraduate students are 55.58 and 66.60, respectively. Based upon gender groups, the expected score averages for the male and females students are 76.75 and 75.58, respectively. The actual score averages for the male and female students are 55.21 and 66.63, respectively. Based upon nationality backgrounds, the expected score averages for the local and international students are 76.98 and 75.07, respectively. The actual score averages for the local and international students are 62.72 and 46.86, respectively. The average expected and actual scores for all students, students enrolled in the Foundation and Undergraduate programmes, male and female students and local and international students are listed in Table 2 . Table 2 : The averages of the expected score and the actual outcome for all students, the Foundation and Undergraduate students, the male and female students as well as the local and international students. The bar charts of data distribution for both the expected and the actual scores are presented as histograms in Figure 1 . From the histogram for the expected scores, it can be observed that the data for the expectation on AP show a non-normal left-skewed type of distribution. This indicates that generally students tend to have a high expectation score regarding the test, irrespective of their actual academic ability. On the other hand, the histogram for the actual score distribution shows a plateau (multimodal) type of distribution where the data are distributed differently for each score interval. Furthermore, the bar chart distributions of the collected sample data for all categories for both the expected and the actual scores are presented as histograms in Figure 2 . From the top to the bottom, the histograms are arranged in the following order: all students, Foundation students, Undergraduate students, male students, female students, local students and international students, respectively. The left panels (red histograms) present data distribution of the expected score and the right panels (blue histograms) present data distribution of the actual AP. From these histograms, it can also be observed that the students in each category generally tend to have a high expectation score regarding the test, while the actual score data are distributed randomly for each score interval. . From these histograms, it can be observed that the expected score data show a non-normal left-skewed type of distribution where more students tend to expect high scores in the test, while the actual score data show a multimodal (plateau) type of distribution where more data are distributed to each score interval.
It can be noticed that there is no significant correlation in the averages of the expected and the actual scores between the students enrolled in both the Foundation and Undergraduate programmes. A similar situation is also observed by comparing the averages of the expected and the actual scores between the local and international students. However, by comparing the gender groups, even though there is no significant correlation in the average of the expected score, there is a significant difference (p < 0.01) between the actual score average of the male students and that of the female students.
The results of the responses to the seven statements from the distributed questionnaires are given in Table 3 and Table 4 . Table 3 reports the number of students who responded agree and strongly agree to each questionnaire statement and its corresponding percentage. Table 4 reports the average values of each questionnaire statement based on the Likert scale ranging from 1 to 4. Both tables list the information for all students, the students enrolled in the Foundation and Undergraduate programmes, and the male and female students as well as the local and international students. It is discovered that more than 70% of the students (71.84%) feel calm before the test and almost two third (65.53%) feel confident enough to face the test. In addition, more than 40% feel tense, more than a quarter feel panic (28.15%) and are emotionally disturbed (26.70%), more than half feel nervous (56.80%) and 44.17% of the population feel Figure 2 : Histograms based on the collected sample data of the expected score (red histograms, left panels) and the actual AP (blue histograms, right panels) for all categories. From the top to the bottom, the histograms are arranged in the following order: all students, Foundation students, Undergraduate students, male students, female students, local students and international students, respectively. By comparing the students based upon their academic levels, it is observed that there is no significant difference in the levels of test anxiety, except that the students enrolled in the Foundation programme were more nervous than the Undergraduate students, which is significant at 5% level. By comparing between gender groups, it is perceived that generally female students have a higher level of test anxiety than male students. It is discovered that the male students are more confident and feel calmer than the female students, where these results are significant at 1% and 5% levels, respectively. The total average values for both gender groups are also significant at 5% level. However, the male students are actually overconfident. There is at least 11% difference between the two groups in terms of the actual AP, as can be seen in Table 2 . It seems that the females are a better group of students, and thus it appears that they are better predictors of their success than their male counterparts. By comparing the local and international students, it is noticed that generally local Malaysian students have a higher level of test anxiety in mathematics than the international students. No significant difference between these two groups of students is observed. Table 3 : The number of students (N) who opted agree and strongly agree to each Likert questionnaire statement and the corresponding percentage (%) of all students, the students enrolled in the Foundation and Undergraduate programmes, the male and female students as well as the local and international students. The correlation values between each of the seven Likert questionnaire statements are listed in the correlation matrix shown in Table 5 . Since the matrix is symmetric, the upper triangular components have values that are the same as those of the lower triangular ones and are reflected with respect to the diagonal components. Only the lower triangular components are given in the table. It is observed that all Likert questionnaire statements have positive correlation values except for the first statement 'I feel calm' and the sixth statement 'I am confident'. These two statements have a positive correlation value between themselves. The absolute value of the correlation coefficients ranges from 0.202 to 0.621. The smallest correlation coefficient in the absolute value sense occurs between the statements 'I am confident' and 'I feel overexcited and worried' (r = −0.202). The effect size of this negative correlation value is small where there is a linear relationship between the two Likert items. 4 The negative sign indicates that the students with more confidence would feel less overexcited and worried and vice versa. The largest correlation coefficient occurs between the statements 'I feel nervous' and 'I am panic' (r = 0.621). The effect size of this positive correlation value is considered large and suggests a fairly predictable relationship between the two statements. The positive sign indicates that the students who felt nervous would also panic and vice versa.
The visualizations of the collected sample data are presented in the scatter plots shown in Figures 3-5. The scatter plots of the collected data for the average score of each Likert item for all students versus the expectation on AP are presented in Figure 3 . In the left panel (red scatter), it can be observed that many students have a high expectation on AP irrespective of the level of test anxiety. In the right panel, the scatter plots for all seven Likert statement items versus the expected score distribution are displayed. A similar tendency is also observed that the majority of students hope to achieve high scores during the tests. The scatter plots of the level of test anxiety versus the actual AP in mathematics are shown in Figure 4 . In the left panel (blue scatter), the actual scores are more or less evenly distributed for varied numbers of the average level of test anxiety, except that there are no scores between 85 and 100. In the right panel, the scatter plots for all seven Likert statement items versus the actual AP data are displayed. Except for the scores between 85 and 100, the score data are distributed throughout the possible score range, irrespective of the students' level of test anxiety in mathematics. As the third side of the correlation triangle, a scatter plot between the students' expectation on the test and the actual AP is shown in Figure 5 . It can be seen that the collected sample data for the two types of scores tend to scatter towards the right part of the figure, which indicates that the students generally expect a high score than what they could actually achieve in the test. A positive correlation between the two variables is also clearly noticed where the students with a higher expectation on the test scores will In the left panel (red scatter), the vertical axis denotes the average score of each Likert questionnaire item based upon the collected sample data for each student and the horizontal axis is the students' expected score during a particular test. The right panel presents the scatter plots for all seven Likert items versus the expected score. also exhibit higher actual AP. Additionally, a simple linear regression to the collected sample data shows a linear relationship between the expected score (PE) and the actual AP, given as AP = 22.587 + 0.467 PE. Assuming that expected score (PE) is a predictor variable and the actual AP is a response variable, the AP-intercept of 22.587 indicates the value of an actual score if a student expects zero score during the test. The slope of 0.467 indicates the amount that the actual score will increase as the expected score increases by one point. According to this linear relationship, an average score of 76.44 for PE would predict an average of 58.285 for the actual AP. This prediction is almost accurate as the average score of the actual AP from the collected data is 58.26. It shows that, on average, the students overestimate their scores by about 18%.
The correlations between the students' expectation score and the level of test anxiety and those between the level of test anxiety and the AP for all students, students in different study programmes, male and female students and students from different nationality backgrounds (local versus international) are investigated Subsections 4.2-4.5.
Entire group analysis
In order to test Hypothesis 1 (there is a significantly negative correlation between the students' expectation on AP in the mathematics test and the level of test anxiety in mathematics during the test period), the correlation value between the students' expectation score and their level of mathematics-test anxiety is calculated. The correlation values r and the corresponding levels of significant p-values for all the students are listed in Table 6 . It is noted that there is a significant (p < 0.01) negative relation- ship (r = −0.366) between the expectation score and the level of test anxiety in mathematics during the test period. This means that the students with a higher expectation on their AP in the test will experience a lower level of test anxiety in mathematics. The effect size of the correlation value is moderate, the relationship is not really strong and yet there is a definite linear relationship between the level of mathematics-test anxiety and the expected score. Since there is a significant correlation, this result supports Hypothesis 1.
In order to test Hypothesis 2 (there is a significantly negative correlation between the students' level of test anxiety in mathematics during the test period and their AP in mathematics), the correlation between the students' level of mathematics-test anxiety and their actual scores obtained in the test is calculated. It is also discovered that there exists a negative relationship (r = −0.099) between the level of mathematics-test anxiety and the actual score, even though the result is not significant (p = 0.157). This means that the students with a higher level of mathematics-test anxiety will perform worse in the test than those with a lower level of mathematics-test anxiety. The effect size of this correlation value is very small and can be interpreted as a very small linear relationship between the level of test anxiety and the AP in a negative manner. Since there is no significant correlation, this finding does not support Hypothesis 2.
In order to test Hypothesis 3 (there is a significantly positive correlation between the students' expectation on AP in the mathematics test and their actual AP in mathematics), the correlation value between students' level of mathematics-test anxiety and their actual test scores is calculated. Different from the previous two cases, there exists a positive relationship (r = 0.333) between the expectation score and the actual score. This result is also significant at 1% level (p = 0.000). This indicates that the students with a high expectation will exhibit better AP in mathematic tests. The effect size of this correlation value is considered as moderate in psychological research. Although the relationship is not that strong, there is definitely a linear relationship between the expectation score and the actual score variables. Since the correlation is significant, this finding supports Hypothesis 3. 
Study programme comparison
The students who enrol in the Foundation programme are those who have completed their secondary education with the ordinary level (O level) qualification of the General Certificate of Education (GCE) or equivalent. On the other hand, the students who enrol in the Undergraduate programme are those who have completed their high school education with the advanced level (A level) qualification of the GCE or equivalent. 5 In fact, the majority of students enrolled in the Undergraduate programme at the UNMC are also formerly enrolled in the Foundation programme at the same campus. Only a small percentage of students have completed a similar Foundation programme somewhere else in either Malaysian or overseas tertiary institutes and with direct entry with the A level qualification or equivalent.
In this subsection, Hypothesis 4 (there is a significant difference in AP between the students enrolled in the pre-undergraduate (Foundation) programme and the ones enrolled in the Undergraduate programme when dealing with test anxiety in mathematics) is examined. It is observed from Table 3 that the percentage of students enrolled in the Foundation programme who showed some level of mathematicstest anxiety ranges from around one-fifth for the fifth Likert item 'I am panicky' (20.71%) to more than half for the fourth Likert item 'I am nervous' (57.86%). On the other hand, the percentage of students enrolled in the Undergraduate programme who showed some level of mathematics-test anxiety ranges from around one-third for the first (reversed) and the third Likert items 'I do not feel calm' and 'I am emotionally disturbed', respectively (30.30%) to more than half for the sixth Likert item (reversed) 'I am not confident' (56.06%). So far, no clear conclusion has been drawn from this percentage figures.
The average values of the mathematics-test anxiety level for each Likert questionnaire statement for both the Foundation and Undergraduate students are calculated and listed in Table 4 . It is discovered that for the students enrolled in the Foundation programme, the average values for each Likert item range from 2.06 to 2.64 for the fifth and the fourth Likert items, respectively. The average values for the students enrolled in the Undergraduate programme range from 1.82 to 2.32 for the third and the fourth Likert items, respectively. The average value of 2.32 is statistically significant at 5% level. The total average values of the level of test anxiety for the Foundation and Undergraduate students are 2.30 and 2.18, respectively. These indicate that the students enrolled in the Foundation programme have a higher level of test anxiety in mathematics in comparison with those enrolled in the Undergraduate programme. Table 6 : The values of correlation r and the corresponding significant level p for all students and the students enrolled in the Foundation and Undergraduate programmes. In order to test the null hypothesis as to whether the means between the two groups of students are equal against the non-directional alternative hypothesis that the two means differ, the two-tailed Student t-test for two independent samples is implemented. However, the t-test is valid under the assumption that the distribution of data in the underlying population from which each sample is derived is normal. For the sample groups that do not appear to be normally distributed, an alternative non-parametric statistical hypothesis test of Wilcoxon rank-sum W -test or an identical Mann-Whitney U -test should be implemented. These two versions of the test are identical, and they were independently developed by Wilcoxon (1945) and Mann and Whitney (1947) . Both differ in terms of the constant factor of the mean (Hollander and Wolfe, 1973 Table 7 .
Taking an assumption that the sample groups are normally distributed, the Student t-test is implemented. It is observed that the t value for the two-tailed t-test is 0.736. Since this value is less than the critical values t .05 = 1.97 and t .01 = 2.60 with the degree of freedom 205, the null hypothesis that the means are equal is accepted and thus there is no difference between the two groups. Furthermore, since the p-value is 0.462, there is no significant difference between the students enrolled in the Foundation programme and those enrolled in the Undergraduate programme. Since it is not known that the data are normally distributed, either the Wilcoxon rank-sum W -test or the Mann-Whitney U -test can be implemented to test the null hypothesis whether both groups of students have the same median against the non-directional alternative hypothesis that the two groups have different median values. According to the Table of the Normal Distribution, the two-tailed 0.05 and 0.01 critical values are z .05 = 1.96 and z .01 = 2.58, respectively. Since the absolute values of both tests exceed these critical values (z = −18.687, p = 0.000 for W -test and z = 6.108, p = 0.000 for U -test), the null hypothesis is rejected at both level of significance. Thus, the median of the two groups of students are not identical and the difference between them is significant. Nonetheless, the effect of test anxiety on the AP in mathematics may differ from one group to the other. The analysis goes further to determine the correlation between the expectation score and the level of mathematics-test anxiety as well as the correlation between the level of mathematics-test anxiety and the actual score among the students enrolled in the Foundation and Undergraduate programmes. This finding is then used to examine whether there is a significant correlation between the level of mathematics-test anxiety and the AP in the context of different levels of study. The correlation values r and the corresponding levels of significance p-values for the students enrolled in the Foundation and Undergraduate programmes are given in Table 6 . It is discovered that the level of mathematics-test anxiety for the Foundation students is significantly related to their expectations in a negative manner, with correlation value of r = −0.411 at a significant level of 1% (p = 0.000). The effect size of this correlation value is moderate and there is a negative linear relationship between the level of test anxiety and the expected score. Furthermore, a negative correlation (r = −0.103) is also observed between the level of mathematicstest anxiety and the obtained actual score, but the difference is not significant (p = 0.200 > 0.05). The effect size of this correlation value is very small. There is a very small relationship in a negative manner between the level of test anxiety and the AP. The third side of the correlation triangle shows that there is a positive correlation (r = 0.333) between the expectation score and the actual score with a significant pvalue at 1% level (p = 0.000). The effect size of this correlation value is considered moderate, indicating that there is a linear relationship between the two variables. Since the number of students enrolled in the Foundation programme is more than two times the number of those enrolled in the Undergraduate programme (140 : 66), it is not surprising that the obtained result would be similar to the entire group comparison.
Moreover, any significant association between the level of test anxiety and the expected as well as the actual scores among the students enrolled in the Undergraduate programme is not noticed. Negative correlation values are observed for both cases. The correlation value for the level of mathematics-test anxiety and the expected score is r = −0.210 and the difference is not significant (p = 0.144 > 0.05). The effect size is small, which means that a high expectation score would predict a low level of test anxiety but not with a great deal of accuracy. Thus, the expectation has little or no effect on the level of test anxiety during the time of the midterm examination. Likewise, the state of test anxiety has no significant impact on the AP in mathematics. The correlation value for the level of mathematics-test anxiety and the AP is r = −0.029 and the result is not significant either (p = 0.842 > 0.05). Since the absolute value of r is close to zero, the effect size is very small. This informs that almost no relationship between the two variables. Since there is no significant correlation, this result does not support Hypothesis 4.
The third side of the correlation triangle again shows a positive correlation value (r = 0.337) between the expected score and the obtained actual score for the students enrolled in the Undergraduate programme. The p-value was found to be p = 0.017 and is significant at 5% level. The effect size of the correlation value is moderate, and this indicates that there is a linear relationship between the two variables of the expected score and the actual score.
Gender difference comparison
To check Hypothesis 5 (there is a significant difference in AP between male and female students when dealing with test anxiety in mathematics), the percentages of each Likert item and the average values of the level of mathematics-test anxiety for both male and female students are also calculated. It is noticed from Table 3 that the percentage of male students who showed some level of mathematics-test anxiety ranges from almost a quarter for the first (reversed) Likert item 'I am not calm' (23.84%) to more than half for the fourth Likert item 'I am nervous' (53.64%). The percentage of female students ranges from almost one-third for the third Likert item 'I am emotionally disturbed' (32.73%) to almost two-thirds for the fourth Likert item 'I am nervous' (65.46%).
The average values for each Likert item for the male and female students can be seen in Table 4 . The average values for the male students range from 1.98 (the third Likert item) to 2.50 (the fourth Likert item) and those for the female students range from 2.18 (the fifth Likert item) to 2.55 (the sixth Likert item). The average value of 2.55 for the sixth Likert item is statistically significant at 1% level. The total average values of the level of mathematics-test anxiety for the male and female students are 2.22 and 2.43, respectively. From these figures, it seems that trhe female students have a higher level of mathematics-test anxiety than the male students.
Furthermore, the two tailed Student t-test result gives the t-value of 0.032. This indicates that there is no difference between the groups of male and female students. Since the p-value is 0.975, the t-test result shows that there is no significant difference between these two groups. However, both the Wilcoxon ranksum W -test (z = −24.043, p = 0.000) and the Mann-Whitney U -test (z = 6.366, p = 0.000) give us the information that there is a significant difference at 1% level between the two groups of male and female students. Nevertheless, the interest is on whether the level of test anxiety on both gender groups exerts the same effect on their AP in mathematics. The analysis is carried out further to determine the correlation between the expectation score and the level of mathematics-test anxiety as well as the correlation between the level of mathematics-test anxiety and the actual score between the male and female students. The values of correlation r and the corresponding significant level p-values of the collected data in the context of gender difference are given in Table 8 . It is noticed that the level of mathematics-test anxiety is correlated significantly with the expectation score in a negative manner for both gender groups. The correlation values for the male and female students are r = −0.390 and r = −0.283 with significant at 1% and 5% levels, respectively. These indicate that both gender groups with a higher expectation score would experience a lower level of mathematics-test anxiety. The effect sizes of both correlation values can be considered as moderate. However, since the absolute value of the correlation value for the male students is larger than that of the correlation value for the female students, a stronger negative relationship between the expectation score and the level of mathematics-test anxiety is more evident among the male students than among the female students.
Moreover, negative correlations are also observed between the level of mathematics-test anxiety and the actual AP, with the correlation value for the male students r = −0.169. Thus, the male students who possess a higher level of mathematics-test anxiety would exhibit lower AP. The effect size of the correlation value for the male students is small and hence a small negative relationship would be observed between the level of test anxiety and the AP. The effect size of the correlation value for the female students is extremely small and this implies that almost no relationship exists between the two variables. It is noticed that only male students have a significant correlation at 5% level (p = 0.038) and the result for the female students is not significant (p = 0.925 > 0.05). Since there is no significant correlation for the female students, this finding does not support Hypothesis 5. The third side of the correlation triangle between the expectation score and the actual AP shows similar positive correlation values for both the male and female students. This is interesting since the number of male students is around 2.75 times the number of female students (151:55). The correlation values for the male and female students are r = 0.325 (p = 0.000) and r = 0.399 (p = 0.000), respectively. Both these correlation values are significant at 1% level. This result indicates that both the male and female students who have a higher expectation score would also exhibit better AP. The effect sizes for both correlation values are moderate and give an indication that there are linear relationships between the expected score and the actual score for both the male and female students.
Local versus international comparison
In this subsection, Hypothesis 6 (there is a significant difference in AP between local Malaysian and international students when dealing with test anxiety in mathematics) is tested. The percentages of each Likert item and the averages values of the level of test anxiety for both local Malaysian and international students are calculated and are presented in Tables 3 and 4 . It can be observed from Table 3 that the percentage of local Malaysian students who showed some level of mathematics-test anxiety ranges from around a quarter of the population (25.68%) for the third ('I am emotionally disturbed') and the fifth ('I am panic') Likert items to almost 60% for the fourth Likert item 'I am nervous' (59.46%). The percentage of international students ranges from more than one-fifth (22.41%) for the (reversed) first Likert item 'I am not calm' to half of the population (50%) for the fourth Likert item.
It can be discovered from Table 4 that the average values of each Likert item for local Malaysian students range from 2.04 (the third Likert item) to 2.59 (the fourth Likert item). The average values for the international students range from 2.05 (the third Likert item) to 2.48 (the fourth Likert item). None of these average values is statistically significant. The total average values for the local and international students are 2.30 and 2.22, respectively. From this finding, it seems that the local Malaysian students have a higher level of mathematics-test anxiety than their overseas counterparts. This is a result that is rather different from the findings reported by Burns (1991) .
The Student t-test, Wilcoxon rank-sum W -test and Mann-Whitney U -test results for the local and international students are listed in Table 7 . It can be observed from Table 7 that the two-tailed t-test result for these two groups of students yields the t-value of 0.412. This indicates that there is no difference between the two groups. Furthermore, since the p-value is 0.681, the difference between the local and the international students is not significant. In addition to the t-test, the alternative non-parametric statistical tests for non-normal sample groups are also implemented. It can be found from Table 7 that the W -test gives z = −25.036 with p-value = 0.000 and the U -test gives z = 3.702 with p-value = 0.000. These results indicate that there is a significant difference at 1% level between the two sample groups of local and international students.
Moreover, whether the level of test anxiety on these two different groups exerts a similar influence on their AP is examined. The investigation goes further by finding the correlation values between the expectation score and the level of mathematics-test anxiety as well as those between the level of test anxiety and the actual score obtained. The results, including the corresponding significant level p-values of the data, are presented in Table 9 . It is noticed that negative correlation values are obtained between the expectation score and the level of mathematics-test anxiety for both groups of local Malaysian and inter-national students. The corresponding correlation values for each group are r = −0.117 and r = −0.209, respectively. There is no significant correlation for both groups since the p-values for the local and international students are 0.157 and 0.115, respectively (p > 0.05). These figures show that both groups with a higher expectation on their AP would experience a lower level of mathematics-test anxiety. The effect sizes of the correlation values for local Malaysian and international students are small. Negative linear relationships can be observed between the expected score and the level of mathematics-test anxiety for both groups of students. It is interesting to mention that a positive correlation value is obtained between the level of mathematicstest anxiety and the actual score for the local students (r = 0.037) while a negative correlation value is obtained for the international students (r = −0.396). The correlation is not significant for the former group of students (p = 0.655 > 0.05), but it is significant at 1% level for the latter one (p = 0.002). Since the correlation value for the local students is positive, a higher level of mathematics-test anxiety would basically imply better AP. However, since the effect size of the correlation value for them is very small, it means that there is almost no relationship between the level of mathematics-test anxiety and the AP among the local students. On the other hand, for the international students, the correlation value is negative and its effect size is moderate. This means that a higher level of mathematics-test anxiety would imply lower AP and a linear relationship would be observed between these two variables. Since there is no significant correlation for the local Malaysian students, this finding does not support Hypothesis 6.
The third side of the correlation triangle between the expected score and the actual score demonstrated no surprise outcome since the results are similar to those obtained in the former cases. Positive correlation values are obtained for both sample groups of local and international students with r = 0.326 and r = 0.344, respectively. The ratio of local students to international students is around 2.5 (148:58), while the correlation values are similar up to the first digit of decimal. Both correlation values are significant at the 1% level since the p-values for the local and international students are 0.000 and 0.008, respectively. This finding implies that both groups of local and international students with a higher expectation score would also exhibit better AP in mathematics. The effect sizes for both correlation values are considered moderate, and although the relationship is not strong, there is definitely a linear relationship between the expected score and the actual score for both local Malaysian and international students.
Discussion
The main purpose of this research is to investigate the level of test anxiety in connection to AP for several mathematics modules among early undergraduate students at the UNMC. This section presents some limitations of the study, draws some conclusions and gives future implications of the study.
Limitations
There exists a number of limitations in this research that may limit the generalisation of the findings to different populations. First, although the main target respondents were the early undergraduate students at the UNMC, the collected sample data were gathered from Engineering students who enrolled in the Undergraduate programme as well as from the students who were still enrolled in the Foundation programme in Engineering. The data regarding the students who were enrolled in other faculties were not collected. Even though these students also took several mathematics modules, they only did so at the Foundation level, but did not do it after they enrolled in the Undergraduate programme since some mathematics modules were no longer part of their curriculum. On the other hand, the students who enrolled in the Foundation program in Engineering would generally continue to take a number of mathematics modules after they progress into the Undergraduate level.
Second, the information regarding age, cumulative average points (similar to the GPA in the US educational system), socioeconomic status and ethnicity is not collected, as considered in Chapel et al. (2005) . The main reason for this is brevity; that is, the students could fill in the questionnaire in a relatively short period of time. This aspect is very essential since they were already under pressure to face the test. Third, the questionnaires adapted from TAI (Spielberger, 1980) do not present a clear distinction between the measurements of the cognitive concerns and those of the emotional responses of the students associated with evaluation stress. Fourth, the composition of polled students is somewhat imbalance. For instance, among the polled students, the number of the male students is almost three times than the number of the female students (2.75). Similar unbalanced ratios are also observed between the local and international students (2.55) as well as between the Foundation students and the Undergraduate students (2.12). However, this may imply a similar result for other institutions that possess a larger proportion of male students than female students as well as more local students than international students. Nevertheless, the UNMC boasts of possessing a student body with over 50 different nationalities (UNMC website, 2012) . This results in a potential for larger sample data of international students as well as further diversity in the sample data. This is a very unique population since none other university in the region possesses such a diverse student body population.
Conclusion
The hypothesized models present the relationships among the level of test anxiety in mathematics, students' expectation score and their actual AP in the context of distinct factors including academic levels, gender groups and nationality backgrounds. After conducting some statistical analyses, it is discovered that the findings are mixed and not all hypotheses are supported. Of the six hypotheses, the findings show that only Hypotheses 1 and 3 are supported by analysis, while Hypotheses 2 and Hypothesis 4-6 are not.
The findings of this research suggests that the level of mathematics-test anxiety during the period of the midterm examination appears to be the most strongly related with the students' expectation. A negative correlation value with a moderate effect size between the students' expectation score and their level of mathematics-test anxiety is observed (r = −0.366, p = 0.000). Since the correlation value is significant, this finding supports Hypothesis 1, but it differs from another finding in the literature, see, for instance Chinta (2005) . A negative correlation value with a very small effect size is obtained between the students' level of mathematics-test anxiety and their actual AP (r = −0.099, p = 0.157). This result supports similar findings in the existing literature, for instance those of Pekrun (1992) and Schwarzer and Jerusalem (1992) . Since the correlation value is not significant, this result does not support Hypothesis 2. A positive correlation value with a moderate effect size is discovered between the expectation score and the actual AP (r = 0.332, p = 0.000). The correlation value is significant and thus it supports Hypothesis 3.
In the context of academic levels, the students enrolled in the Foundation programme have a higher level of mathematics-test anxiety than those enrolled in the Undergraduate programme. Negative correlation values with very small effect sizes are observed between the students' level of mathematics-test anxiety and their AP for the students enrolled in both the Foundation (r = −0.103, p = 0.200) and Undergraduate (r = −0.029, p = 0.842) programmes. Since the correlation values are not significant, this finding does not support Hypothesis 4. Although there is no particular literature that discusses a similar concern, this result is in line with the findings in other studies on a broader perspective that the older the students are, the weaker the relationship between the level of test anxiety and AP will be, see, for instance Sud (1991) and Chapel et al. (2005) . In the context of gender difference, female students have a higher level of mathematics-test anxiety than the male students. Further analysis shows that a significant correlation value with a small effect size between the level of mathematics-test anxiety and the AP is only discerned for the male students (r = −0.169, p = 0.038). For the female students, the correlation value is not significant and has an extremely small effect size (r = −0.013, p = 0.925). Thus, this finding does not support Hypothesis 5. Interestingly, this conclusion is contrary to the existing literature since it is discovered that female students have a higher level of test anxiety than male students irrespective of the level of study and cultural background (Van der Ploeg and Hulshof, 1984; Sharma and Sud, 1990; Kleijn, van der Ploeg and Topman, 1994; Karimi and Venkatesan, 2009) . Finally, in the context of nationality backgrounds, the local Malaysian students have a higher level of test anxiety in mathematics than their peers from overseas. Further analysis shows that the level of anxiety affects the AP among the international students. A positive correlation value with a very small effect size is observed among the local students, yet it is not significant (r = 0.037, p = 0.655). On the other hand, a negative, significant correlation value with a moderate effect size is observed among the international students (r = −0.396, p = 0.002). Thus, although this finding does not support Hypothesis 6, the result is in agreement with the existing literature (Burns, 1991; Stankov, 2010) . A summary table of the hypotheses status (supported and rejected) with relevant statistics is presented in Table 10 .
Future implication
The future implications of this study indicate that such a problem of test anxiety does exist among early undergraduate students enrolling in Engineering programme at the UNMC, particularly in subjects which are considered quite challenging for many students, such as Mathematics. Since the set of Likert questionnaire statements is adapted from the TAI (Spielberger, 1980) , an identical or a similar set of Likert questionnaire items can be implemented at other tertiary institutions too, whether they are public, government-run institutions or private institutions, including the ones that are run by the local management or branch campuses of overseas universities. Since the institution of this research is very unique, that is, the only branch campus of a British university in Malaysia, it would be interesting to investigate whether similar results can be obtained when this research is conducted in other institutions, whether they are public or private universities. Currently, there are three other universities possessing a similar status of the Malaysian branch campus of overseas universities and all of them are Australian universities. It is most likely that similar results would be obtained if the polled respondents have compositions similar to the ones in this research.
There are a number of techniques that can be used to reduce the level of test anxiety particularly for challenging subjects such as mathematics, physical sciences or engineering modules. Some suggested methods discussed in Subsection 1.3 can also be applied to the students at tertiary institutions, including colleges and universities. Another technique is to control the level of test difficulty, as has been considered by Hong (1999) . In addition, the fact that the problem of test anxiety in mathematics exists among the university students gives a clue regarding a possible research direction to improve the mathematics curriculum, in general, and the method of assessment, in particular. There is no doubt that this issue and the related results are worthy of further investigation.
